(19) 



J 



Europfllschea Patenlamt 
European Patent Office 
Office europeen dea breveta 



(11) 



BP 0 825 425 A2 



(12) 



EUROPEAN PATENT APPLICATION 





Ddto of pubIic3ttQni 


(51) IntCI.^ G01G 19/393 






(21) 


Application number: 97306376.1 




(22) 


Date of filing: 21.0ai997 




(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE CH DE DK ES R FR GB OR IE IT LI LU MC 


• Kawanlahl, Sliozo 




NL FT 8E 


Nishlnomlya-shi, Hyogo 663 (JP) 






• HIguchI, HIroshI 


(30) 


Priority: 23.03.1996 UP 222140/96 


Takasago-shi, Hyogo 678 ( JP) 




30.01.1997 JP 17052/97 








(74) Representative: Burke, Steven David et al 


(71) 


Applicant: YAMATO SCALE CO., LTD. 


R.G.O. Jenklna & Co. 




Akashl-shI, 673 Hyogo(JP) 


26 Caxton Street 






London SW1H OR J (GB) 


(54) 


Weighing system 





(57) Provided Is a system having excellent quick re* 
sponse to control information and capable of easily add- 
ing and changing hardware. A weighing driving section 
12 is provided on each weighing unit 11 forming a com- 
bination scale. The weighing driving section 12 is 
formed by a CPU lx>ard 1 3. nrx^tor drivers 1 4 and 15 for 
driving stepping motors 18 and 19, an A/D converter 16 



for A/D converting a weighed value eent from a load cell 
20, and a feeder driver 17 for driving a feeder 21. The 
CPU board 1 3 is connected to a LAN cable 23 through 
a LAN interface 22. A weighing control unit 26 for giving 
control information to the weighing driving section 12 of 
the weighing unit 11 is provided. The weighing control 
unit 26 is connected to the LAN cable 23 through a UVN 
board. 
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Daserlptlon 



SUMMARY OF THE INVENTION 



BACKGfK)UND OF THE INVENTION 

Field of the Invention 

The present invention relates to a weighing system, 
and more particularly to a weighing system in which a 
weighing driving section of each of a plurality of weigh- 
ing units, a weighing control section for controlling the 
weighing driving section and the like are coupled 
through a LAN. 

Description of the Related Art 

Conventionally, a weighing system which functions 
ae a combination scale has been used to feed, to a pack- 
er, an article to be weighed within the range of a prede- 
termined weight. In such a weighing system, the article 
to be weighed within the range of the predetermined 
weight is fed from each weighing unit forming the weigh- 
ing system to the packer. The weighing unit includes a 
hopper, a load cell and the like. The hopper, the load cell 
and the like are usually controlled by a weighing control 
unit fonrted by a single CPU. 

If the number of the weighing units fomning the 
weighing system becomes larger, a load on the CPU Is 
increased. For this reason, the single CPU cannot com- 
pletely perform processing in some cases. Therefore, a 
structure in which a plurality of CPUs are provided to 
share the processing thereof Is sometimes employed. 
In some cases where the load is further increased, a 
weighing system is emptoyed in which a weighing driv- 
ing section formed by a single CPU is provided for each 
weighing unit With the staicture in whk:h one weighing 
driving section is provided for each weighing unit, a 
weighing control unit having one CPU for controlling the 
whole comblnatton scale Is usually provided. The weigh- 
ing control unit is connected, through an ordinary serial 
telecommunication line, to all the weighing driving sec- 
tions provided on the weighing units. 

With the structure in which the weighing driving sec- 
tions are provided, however, the weighing driving sec- 
tions are connected to the weighing control units 
through the telecommunbatlon line as described above. 
Therefore, if the number of the weighing units is in- 
creased or a packing speed of the packer is increased, 
it is impossible to keep quick response to data such as 
operating conditions or control Information between the 
weighing control section of the weighing control unit and 
the weighing driving section of the weighing unit. If a 
program to be executed by the weighing driving section 
should be exchanged to perform version up on the pro- 
gram or the like, it is necessary to exchange the program 
ol all the weighing driving sections. Furthermore, abnor- 
malities of the telecommunication line such as discon- 
nection are found with difficuity If they are caused. 



In order to solve the above-mentioned problems of 
the prior art, it is an object of the present invent k>n to 
s provkie a weighing system which is excellent in quick 
response to data such as operating conditions or control 
Information, can easily exchange a program to be exe- 
cuted by each weighing driving section, and can easily 
detect abnormalities of a LAN such as disconnection. 

10 The present invention provides a weighing system 
in which quick response to control information, operat- 
ing information or the like can be achieved by connect- 
ing a weighing driving section of each weighing unit and 
a weighing control unit through a LAN capable of per- 

is forming high-speed communfcation. Furthermore, an 
execution program of the weighing driving sectk>n can 
be exchanged to perform version up or the like at a high 
speed by using the LAN. In addition, a diagnostic func- 
tion of the LAN can easily be fulfilled by sending, to each 

20 weighing unit, necessary operating information when 
starting the weighing system and sending various con- 
tinuous instructk>ns during operatk^n. and judging that 
the weighing unit to which a response signal has been 
sent is normal and that the weighing unit to wh»h the 

2s response signal has not been sent Is abnomriai. 

The problems of the prtor art can be solved by em- 
ploying the LAN for the weiring system forming the 
combination scale according to the present inventkjn. 
More specifically, the weighing driving section of the 

30 weighing unit is coupled to Ihe weighing control section 
of the weighing control unit trough the LAN so that the 
control information and data can be transferred at a high 
speed. 

Also in the case where the program of the weighing 
35 driving sectk>n of the weighing unit is changed with ver- 
sion up. it can be transferred at a high speed from the 
weighing control section of the weighing control unit 
through the LAN. Accordingly, It Is possible to shorten a 
time to perform the version up on the progreun in the 
40 weighing control section. 

Furthermore, the LAN is emptoyed so that it is pos- 
sble to confirm that the operating information and the 
Instructions are sent and received to and from the 
weighing unit. Consequently, the weighing control sec- 
^ tion and the like can have the diagnostk: function easily. 
Accordingly, abnormalities of the LAN can easily be de- 
tected before the operation of the weighing system Is 
started or during the operatbn. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 



F^ure 1 is a btock diagram showing a schematic 
structure of a weighing system according to an em- 
bodiment of the present invention; 
Figure 2 is a view conceptually showing the weigh- 
ing system In Figure 1 ; 

Figure 3 is a perspective view showing a structure 
of a weighing unit in Figure 1; 
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Figure 4 is a block diagram showing a structure of 
a feed - discharge control section In Figure 1; 
Figure 5 is a perspective view showing an external 
structure otthe weighing system ri Figure 1 ; 
Figure 6 is a diagram showing an example of control 
information to be used for the weighing system In 
Figure 1: 

Figure 7 Is a block diagram showing a schematic 
structure of a weighing and packing system accord- 
ing to another embodiment of the present invention; 
and 

Figure 8 is a block diagram 6hov¥ing a Bchematic 
structure of a packing system according to an em- 
bodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Fig. 1 is a block diagram showing a schematic struc- 
ture of a weighing system 10 according to an embodi- 
ment of the present invent kxi. Fig. 2 is a view concep- 
tually showing the weighing system 10. Fig. 3 is a per- 
spective view showing a structure of a weighing unit 11 
which will be described below. As shown in Fig. 1, the 
weighing system 10 according to the present embodi- 
ment has a structure in which a combination scale (not 
shown) is formed by a plurality of weighing units 11, 
each of whch has a weighing driving section 12 for per- 
forming weighing operation. The weighing driving sec- 
tion 12 includes a CPU board 13, motor drivers 14 and 
15 tor driving stepping motors IB and 19 respectively, 
an A / D converter 1 6 for A/ D converting a weighed val- 
ue ol an article to be weighed which is sent from a load 
cell 20, and a feeder driver 1 7 for driving a feeder 21 . 
The CPU board 13 has a flash memory 13a for storing 
an execution program and the like. In the present em- 
bodiment, the weiring unit 11 does not Include the 
feeder 21 but the feeder driver 17. 

The CPU board 13 is connected to a LAN cable 23 
through a LAN interface 22. While the feeder driver 17 
is included in the weighing unit 11 in the present embod- 
iment, the feeder driver 1 7 may be attached to the feeder 
21 to which only a control signal is sent from the weigh- 
ing unit 11. 

As shown in Fig. 3, the weighing unit 1 1 has a weigh- 
ing unit body 11a. The feeder 21 whfch is driven by the 
feeder driver 1 7 (Fig. 1 ) is attached to a top of the weigh- 
ing unit body 11a. The stepping motor 18 (Fig. 1 ) of the 
weighing unit body 11a is provided with a switching de- 
vice 18a tor opening or closing a gate of a feed hopper 
28. The teed hopper 28 Is removably attached to the 
switching device 18a. The stepping motor 18 functions 
as switching mearts for the feed hopper 28. Similarly, 
the stepping motor 1 9 (Fig. 1 ) Is provided with a switch- 
ing device 1 9a for opening or closing a gate of a weigh- 
ing hopper 29. The weighing hopper 29 removably 
attached to the switching device 1 9a. The stepping mo- 
tor 19 functbns as switching means for the weighing 



hopper 29. In addition to the stepping motor, a solenoid, 
an air cylinder, a sen^o motor and the like can be used 
as the switching means for the hoppers 28 and 29. The 
mc^or drivers 14 and 15. the A/0 converter 16 and the 

s feeder driver 1 7 are controlled by the CPU board 1 3. For 
simplicity, only the weighing unit body 11a is shown in 
Fig. 2. While only the feed hopper 28 and the weighing 
hopper 29 are provided as described above, a mennory 
hopper for hokling a weighed article and the like can fur- 

10 ther be provided, for example. 

As shown in Fig. 1 , the weighing system 1 0 accord- 
ing to the present embodiment comprises a feed - dis- 
charge control section 27 tor controlling teed and dis- 
charge of an article to be weighed. Fig. 4 shows a block 

IS structure of the feed - discharge control section 27. As 
shown in Fig. 4, the feed - discharge control section 27 
includes a center vibrator unit 101 and a collecting gate 
unit 102. 

The center vibrator unit 101 has a center vibrator 

20 1 03 for feeding the artk:le to be weighed to the feeder 
21 of the weighing unit 11 by vibration, and a feeder driv- 
er 104 for driving the center vibrator 103. The feeder 
driver 1 04 regulates a quantity ofthe article fed from the 
centervibrator lOStothe feeder21 (Fig. 3) undercontrol 

25 of a CPU board 109. The center vibrator unit 101 has 
an A / D converter 106 for A / D converting a weighed 
value in a level sensor load cell 105 for weighing the 
article on the center vibrator 103. A digital value ob- 
tained byconversion is sent to the CPU board 109. The 

30 CPU board 109 Is connected to the LAN cable 23 
through a l-AN interface 110. In the present embodi- 
ment, the center vibrator unit 101 is formed by the center 
vbrator 103, the feeder driver 104, the level sensor load 
cell 1 05, the A/ D converter 1 06, the CPU board 1 09 and 

3S the LAN Interface 110. The CPU board 109 and the LAN 
interface 110 are shared with the collecting gate unit 
102, whbh will be described betow. 

An optfcal sensor tor product level detection and an 
optk:al sensor controller can be used in place of the level 

40 sensor load cell 105 and the A / D converter 106. The 
level sensor load cell 105 and the optical sensor for 
product level detection function as means for detecting 
an article to be weighed. The A / D converter 106 and 
the optical sensor controller function as digital convert- 
Ing means. 

The collecting gate unit 102 has an collecting gate 
(not shown) provided in a lower portion of a chute 31 
shown in Fig. 5 which will be described below. The col- 
lecting gate is opened or closed by a collecting ^te mo- 

50 tor 107 which acts as the gate switching means, and 
serves to store the article discharged from the weighing 
unit 1 1 and to discharge the same artk^le to a packer in 
a predetermined timing. The collecting'gate nnotor 107 
is driven by a motor driver 108 undercontrol of the CPU 

ss board 109. In the present embodiment, the collecting 
gate unit 102 is formed by the collecting gate motor 107, 
the motor driver 108. the CPU board 109 and the LAN 
interface 1 1 0. The CPU board 1 09 and the LAN inte rtace 
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110 are shared with the center vibrator unit 101 as de- 
scribed above. 

Furthermore, the weighing system 10 according to 
the present embodiment is provided with a weighing 
control unit 26 connected to the 1.AN cable 23 through s 
an optical fiber 25 and a photoelectric converter 24 as 
shown in Fig. 1. The weighing control unit 26 includes 
a weighing control section 26a, an operation indicating 
sectbn 26b and a display section 26c tormed of a LCD 
or the lilce. The weighing control section 26a has a mem- io 
ory 26d for storing an execution program and the like in 
the weighing driving section 1 2. The operation indicating 
section 26b causes the display section 26c to display a 
prompt screen, inputs switching times of the hoppers 26 
and 29. delay trnes of various operation, and operating 
conditions of the feeder 21 and the like, and sets the 
same conditions to the CPU board 1 3 of the weighing 
unit and the weighing control section 26a The operation 
indicating section 26b causes the display section 26c to 
property display the weighed value of the article during 
operation, an average value thereof, a standard devia- 
tion, a weighing speed, hoppers used for a combination, 
operating conditions, an operation state, the contents of 
an alarm and the like. In the present enhbodiment, the 
weighing control section 26a performs single manage- 25 
ment of the whole weighing system 10. The photoelec- 
tric converter 24 can be housed in an I / O box or the 
like together with the feed - discharge control section 27 
shown in Fig. 4, for example. 

Actually, the weighing system 10 according to the 00 
present embodiment has an external structure shown in 
Fig. 5. As shown in Fig. 5. the weighing unit 11 is fixed 
around a center column 30, and the center vibrator 103 
is fixed in the center on a top of the center column 30. 
The chute 31 is provided in a lower portion of the center 9B 
colurrvi 30. The collecting gate (not shown) is provkied 
below the chute 31 . The packer (not shown) for packing 
the article to be weighed Is provided belowthe collecting 
gate. 

Fig. 6 shows an example of control information to 4Q 
be used by the LAN shown in Figs. 1 and 2. In the ex- 
ample of Fig. 6, control information of •'04H. 4 * H" ("H* 
represents a hexadecimal number) are sent from the 
weighing control section 26a 0I the weighing control unit 
26 to the LAN. "HMV is a header code which means an 45 
instruction issued from the weighing control sectk^n 26a 
to the weighing unit 11 and represents that the next in- 
struction "4* H' should be executed by the weighing unit 
11. The instruction "4 * H' is a general term for instruc- 
tions "40H to 43H • as shown in Fig. 6. The weighing unit 50 
1 1 executes the instructions •40H to 43H' shown In Fig. 
6. 

The weighing unit 11 which has executed the in- 
structions "40H to 43H' sends, to the LAN, response in- 
formation including WH, 4 * H, an A / D value and an 55 
error code' as shown in Fig. 6. "B4H' means a response 
issued from a specific weighing unit 11 to the weighing 
control section 26a. "4 * H" means a response to a result 



of execution of the instructions ■40H to 43H". The A / D 
value is data on a weight of the article. The error code 
represents a kind of malfunction generated by the 
weighing unit 11. 

Since the weighing system 10 according to the 
present embodiment sends and receives the control in- 
formation, the response Informatton and the like through 
the LAN cable 23 at a high speed, it is excellent in quick 
response to the control information and the like. Further- 
more, the weighing unit can be removed and attached 
during the operatbn. 

In the present embodiment, the execution program 
of the CPU board 1 3 of the weighing driving sectk>n 12 
is stored In the flash memory 1 3a as described above. 
If the executk>n program should be exchanged to per- 
form the version up or the like, the program on which 
the version up has been performed Is transferred from 
the memory 26d of the weighing control section 26a to 
the flash memory 13aofthe weighing driving section 12 
through the LAN cable 23 In the present embodiment. 
While the program for each weighing unit has been ex- 
changed in the prior art. the version up can be performed 
on the program in a short time by using the structure of 
the present invention. 

Furthermore, the weighing system 10 according to 
the present embodiment has a structure in which the 
weighing control section 26a detects abnormalities re- 
lated to the LAN such as disconnection of the UVN cable 
23 or failures of the LAN interiace 22 when starting or 
during the operaton. More specifically, the operating in- 
formation necessary for the operation is sent from the 
weighing control section 26a to the CPU board 1 3 ofthe 
weighing unit 11 when starting, and it is judged that the 
weighing unit 11 I0 which a response signal is not sent 
within a constant time is abnonmal. During the operatk)n, 
vark^us instructions are continuously sent from the 
weighing control sectk>n 26a to the CPU board 13 of the 
weighing unit 11, and It is judged that the weighing unit 
11 to which a response signal is not sent within a con- 
stant time is abnormal. By this structure, abnormalities 
of the weighing system 10 related to the LAN can be 
detected easily. 

While the CPU board 13 and the LAN interface 22 
are provided separately In the present embodiment, 
both functions can be fulfilled by a single CPU board. 
Similarly, the CPU board 109 and the LAN interface 110 
can be formed by a single CPU board. 

Fig. 7 shows another embodrnent of the weighing 
system according to the present embodiment. In the 
weighing system according to the present embodiment, 
a packer 40 is connected to the LAN cable 23 in the 
weighing system 10 shown in Fig. 1. According to the 
present embodiment, a weighing control section 26a al- 
so sets operating conditions to a packing driving section 
81 ofthe packer 40. and an operation indicating section 
26b also displays an openatbn state of the packer 40. 

Fig. 8 shows a btock structure ofthe packer 40. The 
packer 40 includes a heater 43 for longitudinal seal for 
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heat dealing a packing film 42 cylindrlcally. an air cylh- 
der 44 for longitudinal seal for pressing the heater 43, a 
pull bell 45 for sending the cylindrical pacl^ing film 42 
downward, a heater 46 for transverse seal for perfomn- 
Ing transverse seal after filling the fed aiticle to be 
weighed, an air cylinder 47 for transverse seal for press- 
ing the heater 46» and an air cylinder 49 for a cutter for 
driving the cutter vwhlch cuts the packing film 42 after 
performing the transverse seal. In the present embodi- 
ment, the heaters 43 and 46 are used as heating means, 
and the air cylinders 44 and 47 are used as seal pressing 
means. For example, a motor or the like can be used as 
the seal pressing nneans. 

According to the present embodiment, the air cylin- 
der 44 for longitudinal seal, the air cylinder 47 for trans- 
verse seal» the air cylinder 49 for a cutter, the pull belt 
45. the heater 43 for longitudinal seal and the heater 46 
for transverse seal are connected to driving control sec- 
tions 64. 67, 69. 65, 79 and 60 respectively as shown In 
Fig. 8. The driving control sections 64, 67, 69, 65, 79 
and 80 have CPU boards 64a, 67a, 69a, 65a, 79a and 
80a. and LAN interfaces 64b. 67b. 69b. 65b, 7gb and 
80b. respectively. The LAN Interfaces 64b, 67b. 69b, 
65b, 79b and 80b are connected to the t-AN cable 23. 
The driving control sections 64, 67, 69 and 65 connected 
to theair cylinder 44for longitudinal seal, the air cylinder 
47 for transverse seal, the air cylinder 49 for a cutter and 
the pull belt 45 have drivers 64c, 67c. 69c and 65c for 
driving them, respectively. The driving control sections 
79 and 80 connected to the heater 43 for longitudinal 
ssal and the heater 46 for transverse seal have temper- 
ature control iers 79c and 80c, respectively. In the 
present embodiment, the driving control sections 64, 67, 
69, 65. 79 and 80 form the packing driving sectkxi 81. 

In the present embodiment, the operation indicating 
section 26b ofthe weighing control unit 26 causes the 
display section 26c to display a prompt screen, Inputs 
operating conditions such as a set temperature and an 
operation time of each seal section of the packer 40, an 
operation time of the cutter, delay times of various op- 
eration and the like, and sets the same conditions to the 
weighing control section 26a and the CPU boards 64a. 
67a. 69a, 65a, 79a and 80a. The operation Indicating 
section 26b causes the display section 26c to properly 
display a temperature of each seal sectk>n, a packing 
speed, the operating conditions, the contents of an 
alarm and the like. In the present emtx)diment, the 
weighing control section 26a also performs single man- 
agement ofthe whole packer 40. 

Since the packer 40 according to the present em- 
bodiment sends and receives the control information, 
the response information and the like through the LAN 
cable 23 at a high speed, it is excellent in quick response 
to the control informatbn and the like. Furthermore, the 
system can easily be varied with a change in packing 
form, for example, air cylinders can easily be irxsreased 
or removed and sensors can easily be added or re- 
moved. 



In the present embodiment, execution programs of 
CPUs of the CPU boards 64a, 67a. 69a, 65a, 79a and 
60a ofthe driving control sections 64, 67, 69, 65. 79 and 
80 are stored in flash memories (not shown) on the CPU 
s boards 64a, 67a, 69a. 65a, 79a and 80a, respectively. 
If the execution program should be exchanged to per- 
form the verston up or the like, the program on which 
the version up has been performed Is transferred from 
the memory 26d of the weighing control section 26a to 
JO the flash memories of the CPU boards 64a, 67a, 69a, 
65a, 79a and 80a through the LAN cable 23 in the 
present embodiment. By this structure, it is not neces- 
sary to exchange the program of each of the driving con- 
trol sections 64, 67, 69, 65. 79 and 80, and a time taken 
IS to perform the version up can be shortened. 

Furthermore, the weighing system according to the 
present erhbodlment has a structure in which the weigh- 
ing control section 26a detects abnormalities related to 
the LAN such as disconnection of the LAN cable 23 or 
failures of the LAN interfaces 64b, 67b, 69b, 65b, 79b 
and 80b when starting or during the operation. By this 
structure, the abrtormalities ofthe weighoig system re- 
lated to the LAN can easily be detected in the same 
manner as in the embodiment shown in Fig. 1 . 

While the CPU boards 64a. 67a, 69a, 65a. 79a and 
80a and the LAN Interfaces 64b. 67b, 69b, 65b. 79b and 
80b are provided on the driving control sections 64, 67, 
69, 65, 79 and 80 of the air cylinders 44, 47 and 49. the 
belt 45, and the heaters 43 and 46 respectively in the 
present embodiment, the CPU boards and the LAN In- 
terfaces can be collected together such that the air cyl- 
inders 44, 47 and 49. the belt 45, and the heaters 43 
and 46 are controlled in one portion. 

Since the weiring system according to the present 
invention has erTpk>yed a structure in which the weigh- 
ing driving section of the weighing unit is connected to 
the weighing control unit through the LAN capable of 
performing high-speed communication, It Is excellent in 
quick response to the control information, the operating 
informatk>n and the like. By employing the LAN, the ex- 
ecution program of the weighing driving section can be 
exchanged at a high speed to perform the version up or 
the like. Furthermore, the function of the LAN Is utilized 
so that abnormalities of the system related to the LAN 
can be diagnosed easily. In addition, weighing units can 
be Increased or removed easily. 

Although the present invention has fully been de- 
scribed by way of example with reference to the accom- 
panying drawings, it is to be understood that various 
changes and modifications will be apparent to those 
skilled In the art. Therefore, unless c^herwlse such 
changes and modifications depart from the scope of the 
invention, they should be construed as being included 
therein. 
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Claims 

1 • A weighing systenn comprising: 

a plurality of weiring units forming a combina- 
tion scale; 

a weighing driving section provided on each of 
the weighing units for causing the weighing unit 
to perform weighing operation; 
a weighing control unit including a weighing 
control section for controlling the weighing driv- 
ing section, and an operation irtdtcating section 
for setting operating conditions of the weighing 
system and for displaying an operation state; 
and 

a LAN for mutually connecting the weighing 
driving section and the weighing control unit. 

2. The weighing system as defined in Claim 1 , wherein 
the weighing control section of the weighing control 
unit has program transf em'ng means for transferring 
an execution program to the weighing driving sec- 
tion throu^ the LAN. 



to 6, wherein the weighing control section of the 
weighing control unit also sets operating conditions 
to a packing driving section provided on a packer 
for packing the article discharged from the weighing 
B system, and the operatbn indicating section also 
displays an operatbn state of the packer. 

8. The weighing system as defined In Claim 7, wherein 
the packer includes one or more seal pressing 

10 means for performing packing operation, one or 
more belts, one or more sensors, and one or more 
heating means, and the packing driving section in- 
cludes a driver of the seal pressing means, a driver 
of the belt, a controller of the sensor and a temper- 

is ature controller of the heating means. 

9. A weighing system comprising a plurality of weigh- 
ing units and a weighing control unit, wherein the 
weighing control unit is connected to each of the 

20 weighing units through a LAN. 



3. The weighing system as defined In Claim 1 or 2. 
wherein the weighing control sectk)n of the weigh- 
ing control unit has a self-diagiostic function of de- 
tecting abnormalities of the LAN. 



4w The weighing system as defined ri any ot Claims 1 30 
to 3. whsrein the weighing unit includes one or more 
hopper switching means for performing the weigh- 
ing operation, and one or more load cells, and the 
weighing driving section includes a driver of the 
hopper switching means, and an A/D converter for ^ 
A / D converting a weighed value in the load cell. 



6. The weighing system as defined in Claim 4, further 
comprising a center vibrator unit connected to the 
LAN for feeding an article to be weighed to the 40 
weighing unit, the center vibrator unit including a 
center vibrator for feeding the article to the weighing 
unit by vibration, a feeder driver for driving the cent- 
er vibrator, article detecting means for detecting a 
quantity of the article on the center via rator, and dig- 
ital converting means for converting an input sent 
from the article detecting means to a digital signal. 



6. The weighing system as defined in Claim 4 or 5. 
further comprising an collecting gate unit connected so 
to the LAN, the collecting gate unit Including a driver 
for driving a collecting gate for storing the article dis- 
charged from the weighing unit and for discharging 
the same article in a predetermined timing, and gate 
switching means for controlling to open or close the ss 
collecting gate. 



7. The weighing system as defined ri any ol Claims 1 
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